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<57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microcontroller 
architecture programmable on a chip without detaching a 
microcontroller from a circuit board so as to easily 
reprogram firmware stored in a buried flash memory. 
SOLUTION: In order to more easily program new 
firmware to a buried flash memory unit 332, the micro 
controller 300 is provided with the unit 332 capable of 
updating the contents on the chip without detaching all 
the microcontroller unit from the circuit board. Then, if 
usable as a data input controller connected between a 
host computer 391 and plural peripheral inputting 
devices such as a keyboard 381 and a mouse 382 and 
using the microcontroller architecture, programming is 
possible by software control from the host computer. 
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v^nnvho-^Ji. ^ 
j-r-WfVii.cp.u^f-^-AX i/ 

Ol^'X^ • K 777^ * ■ :2---y K 

[0014] ±r-^ - C P Ufc*«L.T ^ 

I/0^^--t7Hi, CPUhyXfA-^ 
y^-7x-^h«:ggl^^ 4 777^^ 
*y ■ -L->yHi. 7a/5A- n-KSrlfitt^&fctt 

mtX^hy-/^ : Hr-y Hi. 777v* •■XtV ■ ^2- 
777^j. * U • • -fe-y hCO 

aj*tSM-r*. r-D/5s^»tL-7 Hi. mm 

t^-HT'ift^. 777y^^t'J-a-7h^± 
t-^ -^CSNKL. *&**-K4Wte< 777i/ 
a ■ 'J • h *y vf- • Hr H?)as*t!S»r 

£*WWftfcU »a* ; £-HTiM^+. 7 7f ■ -fev 
b^iftf^^^figtc-ri) J 3 ir^raST. 77f -t7hJ 

[00 15] KaJtt-K-CIMPLTV^*^, MHiL 
/SiiA^yhP-^ti. ±r-^ • Ax?:777yjL 
■ ^>J .fc«Stri J: dtc1j&X\ -?)V^7V9*r • * 
vhiOMWl. yy vis*. * >^y ■ i-y hCCffitt 

m&&*-vxmftix^&m^(,ztt, 
aajL/«aA3yho^5u. ■ ^y^ft^ 
^777^- ytc«a-t4 ctat^f-rw^'t 

7r-A>)x7ll ft*. 7-yf- ■ Hr-y KfciSfctu 
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l,ZX 9. fjU^T-i^xTli. 77-yxa ■ ^'J 
• a- -y h ? £ t & . 
C O 0 1 6] ±iEO§jU^7n:jy Ka-? • 7- 

-9ft>h<r>V 7 h?x7«»PK J: 07*0^7 5 y^fcff 

[0017]77f • -fe-y Mi. 8— <f)5-yf-. SIZCD 
7-yf-*3J:^H<?)7-yf-**tl. S5-?)7 yf-(i. V 
A^-7V7-t • -fe-y NtS»LT^*aj*Jtf-hi:. ± 

O^-yf-ti. I/Ol/y'X? ■ -b y hSrilLT. y*-f 

^-<i. • -fe y hSraLTi^r-k • W > 

?-7x-XA^£flLfcT-?^£7yf-f &£tf> 
{ctefflSixS. SS=co.7 vf-Ji. v/uf-ru?-?- • -fe y 

LTV^A^->2rW-T&„ ^H05-yf-(i. I/O 
• -fe-y hJrlLty^fA • A >9-7x.-X 

h. 

[0018] •7)^TV9^f -b y Mi. sg— tf>-?vl"f- 

*. »Z«*-Mi;.5?* ■•te-yKOttJW-i^-yf- 
^aWjjK-hfcStol/Cl.**. 3SZ?);tf-Mi. 7 7-y 

^ • >ty • a-7M:«iui^. mmuwx- 

Mi. SiajL/«i»3ybD-54»^>«l?^&5fi 

(i. St!BL*-FT«ffl/0>4*£. ^Hco^-ht 
h £85«tt*4 J: 3 ; =fc fc«a»t - F 

5«BW* i 3 CBttb L/#i£* 3 >- h a- ? tc J 9 #J 

[00 19] 7^D3VhD-7 ' 7-^T?-?-V 

ti. Sfcfc. gSIS<^/l'?-ru?1J-£ffl;LS. 



Ji. ±r-? •■A'^KftHL-Cl^i. SSZ<9;K-Mi. 

Mi. I/OW^** ■ -fe-y htcSSttLTV* 
& . ilWMttK- h \t . KiU L/«Si* 3 y h n - 9 *» 

^HOV^f-ru^lNi.' ^ffiLt-^K-Ciil^LTV^ 

[ 0 0 2 0 ] I /Ol/^^ • -fe y h(i. tt® U : JX 
■/<*b. -/XtA. ■ .4 >?-y x-xtcomz&mi 

y^-7x-^tf5ratSSKLT^SA*^> f x^Ji. 

isxfj* ■ 4 y?-? x-xtnmz&mLT^&ftj] 
x - x^m htih ftfiT-f z-mHztm-th <r><,zm 

[002 1] 

[^coHJg^®] 0 1 J3itXH2 Sr#BB L^*^ . 

c0iiFS^:ll^®lc-5^'riKHJ-r4. @ltcov%TlKBJ 
tht. 3 0 0 T'^-f*^B^ov>f ^ D 3 y h 

a-y - r-=Sfir^^-^l±. CPU3 1 0. ?U y? ■ 
t'*l/-?3 15. l/OUyX?--fe-/h320 (f 
§1/^32 1. A^U^3 2 2. fe«tVaj^]b- 
: Jx9323Z$ts) . r-^ • ^^'J -a-7h33 
1. 777yi^t'J - i--y b3 3 2(ci:0ll«$ 
fL|.rD^7A ■ 3-H • ^t'J • i- y h 33 2. 7° 
D^5 5>-^»JffllJ---y b350. I/Oi-7Ml 

v-f ^ar?yho-5 3 0 0<i. y^fA-^v^ 
-7x-^3 9 0^iiLT. I BMS&'N'Vriy (P 
C) <0J:3*..*^h • rJ>fi-^3 9 1tc«^LT 
^4.-*, I/iDa- 7 b317ll ^-i<-B8 

i fc^tx-?'?*. 3 8 2<?>£ o%m&<7>mmxjigimzm 

[0022] CPU 3 10<i. v-f ?D3y ho-9 3 
0 0^#:Olll^$r$iJffllfl>. ?n»?' -tf*U-^3 
15<i. CPU 3 1 <}<r>Wt*mfc$htz>h<»9'Q-j9 

m^zmLt&tzMzmmzixz. ?4~?-/*i*7>f 

• J-^-y b 3 1 8ti. ^-^7O3yba-7 30 0O^ 
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[00 23] l/Ol/z/Af ■ -fe-yh3 2 0tt, yXf 
A • W y^-7x-^3 9 0 SrilLT. v^n^yb 
o-5 3 0 0£:**h • nytf ^.-^3 9 1 h^HSr^ 

OlcffifflSixSo WSl/v*?3 2 1(4. y^f'A ■ 4 
y^-7i-x3 9 0£3ILT. 7>f;n3yhQ-5 
3 0 0K*Xh • 3^-^39 1 (Ci*£>ix&« 

?32214. y/fA • y?-7x-X390$riIL 

23(4. vXf A • y^-7x-X3 905riiLT. 
7^D3yho-7300H«h ■ nyf.*-? 

3 9 1 (ca^4aj*r-^*-^cE*r*<o(cfl6 

[00.24] **»0l#ft«. 70o3yfn-73 
OOcoftffi^lSSr^ftiMW^r-A^xr^iEtt 

tifc^^^yv'A * -i— -y h3 32£{f;t 

777y-x -y^'J * JL-. y h 3 3 2tcEti 

$rff 5 t&nWkTvfy a y ^M«bL - >y b 3 5 0 £ 

6, ^<?5V>f ^O3>hn-5 3 0pfcfc^Tii. 7°n 

14. 75yya ■ «»J -i--yh3 3 2fcE1t*fU 

^h3 3 1tiieii$ix^o 

[0 0 2 5] rn/7^/»a-7 F3 5014. 7 

1 fc^-f J: 3 fc, 7v?y = yy^m^ y V 3 5 0 
14,.SiaiL/»&*3Vhn-7 3 5 1 . -fflcov;^ 
7V>ir3 5 2 (»— ^v;Pf-7°l^^-9-3 6 1 . 
~?)V^7\/9+r 3 6 2. feJ:^a=0^;^ru^-9-3 
6 3£#t*) . -fflcO^^yf-3 5 3 (»— C05»yf-3 7 
i; mz&Jv+Sl 2J &*XffiB0)5v*3 7 3% 
««J:WBiiO»E3<OV^f-rix^^3 5 4S:* 

tr. 

[0026] 7OonyhD-7300(l 75-/>- 
a • - a- y h3 3 2±T*^»f^S:7 7y^J. • 

• jl- 7 h 3 3 2 KEttL*: 7 f-A^x7£^ 

. ^^ij . jl- . y b3 3 2fc7n^5Al^&«£fcli. 
[ 0 0 2 7 ) ggft L*- HO«^fcli. S?fl L/*&* 



^x • **'J332fc««U' ^fifcJO. CPU3 1 
0#. 777ya^ : t , J-J.-7h332 tEttLT 

f-7°U?^ ■ -fe v b 3 5 2 (-«r*>^ S-\ mzio J; 
tfS3D^*7V?-*3 6 1. 3 6 2. 3 6 3 ) 

[0028] FO*£fcli. 9^J L/*a^ 

3ybp-73 5 1(l 77f - ^7h353 (-f&ib 
Oil/SE^77f37L 372. 3 
73) J777ya • 'J 3 3 2 fc«»r4 J 3 (C. 
v/U*ri^^-**F3 5 2£W9#£4. 
K<9*6\ 777yjL-.-X* , J- J.- 7 h3 32 £7°U 

y?-7x-*390£iILT. ^Xh • nytfi-^ 
:39 1Ci l 5AAl^^^3 2 2(ciS.4>il. ± 
' t-9 ' a'X 3 0 5 £ j! LT 5 v f" ■ * *y b 3 5 3 tcj* 
7 7f ■ -fe-y b 3 5 3j)\ ~?)V^7V 
9*T- -fe-y b35 2£jILT. 7^;yvx * **.'J • JL 
-■yh3 3 2fc«aLTi*6*££li. v/Uf-ri^* 

• -fe-y b3 5 2K-*WfcEttSiifc»rL^rn^5A 

• 3-Ht77»r>jL • -X^'J • i-7h3 32WI 

[002 9] ff!0^v;Uf-7V?^3 5 4t>. KiBL/ 
»a^ny hn-53 5 ItciOMWSil*. tfiffiL^ 
-F*>*£. afflL/a&ao^Fn-^ti. ±r-? 

•^305^*1/^323 (CJg^-r 4 J: o tzm 

m^^ru9^3 54^m r )mth. »a^^-H 

0*&Ktt, mQO-?/H-7V?-9-3 5 4(2. 7^-yi< 
x-^^ll •a-7h332C, -rTiCTQ^^AL^: 
frLv^7°o^^A ■ 3-FS:fllI2cofcrtfcR l 5aiLT. 

■ =?yt°x-^3 9 uzmhtkWTZbXi 
C ^ZO^;Pf-7 o l^^1?-3 6 2<50B^-h$:ai*^> ? 
X^3 2 3tC«B^6, 

[0030] 77'yy* * ^^U • i-y F332J1, 

iTSfe*^«ai#-hC8:*-ri). TFI^X-tK-FA 
Ji, »H<sov;u^ri/^-9-3-6 3^)Y^-hfcJSaL. 
r-^ • *r-FD(i. ^Z<0v;Uf-7>?^3 6 2?)Y 
^-Kt««L. «»*-FC«. ^-<7)v;Uf-7 e V^ 
-^3 6 l.<0Y^-Ft«ttLTV^ o 77f -^7b3 
5 3Com-, ilXW=^5 7f37K 3 7 2. 

3 7 314. Kait/»a*3yha-53 5 l*>^OJH 

4. L**L, RBfcUi. mz^il/BHcO^ yf- 
37 1. 3 7 2. 3 7 3ii. Fjf^y-^yXTl±L 

(f. A*U^3 2 2^8b'7h, r-^-^- 
h DCOBA* 8 t* y K 7F1/X-^- h AtfOiBA* 1 1 1' 
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•yb"?****^ m&L/m&fr3yhn-y35 1 
II Ttt08t">y F£J:tf±{i08t'>y F£*8g£LT7 
5-y^jt ■ • a-y h332ta&^i:* J T*4 

[003 1 ] ffl*0»fls+fcll v>f ? n a y F n-7 

3 0 Oli. 777^ • • a- F332£fa§ 

UzTafyJ* • a-FfcROSJU IStfi-ifcfttc. 
SISiJL^-KT^^-yyA ■ **>J • jl- -y F3 3 2£ 

-53 5 111 SIRm#SAS:»-<Oift»«!BtfllO» 
•eiKCiO. ^f7 , l/n-^7h3 5 2 <~t£; 
ffl-. »il*5j:V»H^-e;Uf-rw^^3-6 1. 
36 2 * 3 63f<X) tC. ±r-? -^305?:7 
•o^yh332fc:««S'fr. 1*01$ 
a5H^;Uf-rU^"9-3 5 4 £±r-? • 3 0 
■5t=»«5*4. tl-tZZklZt*)* CPU3 1 0 
il 777ya - >*y ■ jl- y >3 3 2fc£ttLfc7* 
o^A- a-FfcKOaiUSSWSiiitf-CS*. 
77 7ya • • JL-*y F33 2£fE«Ufc* 77 

.x-*3 9 1H ^fA-<^-7i-^390* 
ilLT. 7>f7o3yhD-730 Ofcro/7 S 
m^ii^Mh. *fi£JE;LT/v>r ;u3yha-7 
3 0 Oil. 77 7i/a ■ U • JL- -/ F 3 3 2 7 7- 

[0032] F^%£1::<1 777ya^ 

* »J • jL-.y h3 3 2£To^7A-f4#U^7T-J>> 
•)i7^ yXfA • ^fy^-7x-X390$:iiL 

Wh - 3ytTjL-*3 9 IKiD^y^- -feyb 
3 5 3tCj*£>ft. RiiSL/Sii^nybn-^ 
35111 ^(I^SA^Z^JttMfclltWOSi. 
ZtllzX*), -?)Vl~7\s?*r ■ -tr y F3 5 2 

mzfcctt/mz^^;uf*ri^^^3 6 1 , 3 

6 2. 363t^T) t:, 777Xi-^ : t l J 

F 3 3 2Sr5-yf- • **y F3 5 3 ("f&ir^ . 31 

ZfcJ;tflg307v^3 7 K 3 7 2. 3 7 3) c^ttJ^J 

/•ii^SHB^-H*. ^.77f37H:77f$ 
7 7f • *-y F3 5 3fc-B*»cett$*i 
I), «rLV^D^5A- 3-FI1 3SZ<05-yf-3 7 2 
.fcEttSflS. r-^Jl'*Z05'y^3 7 

3(C7-yf-$iXl>o V/Uf-Tl'?^- -b-y F3 

5 2 A*. -fe-y h3 5 3Sr7 5*yyjL ■ • 

jl- *y h 3 3 2fcft«LTV>**£fcll *H*;/#&* 
MW-n-FIl 777ya-^^J-a- 7 f3 
3 2<0*^7r-A^ir^?B*S:W»^4fc»t. 7 

flL frL^To^A • 3- FA*. ^ZcD^-yf-3 7 2 



7 7'y£/jt -,X*y -o,- 7 b3 3 2£i*£>ix. 
*H<?)7*yf-3 7 3fc5y^<lT^6rFlxX • r- 

[0033] SHRfl^S A*«fBZ<0««"C*4*&K: 

-tiiCiO. ■S39^/U*7l'7 , 9"3 6 2<DB 
jK-J^SBRU 7.7yya^t , J-J^7h332 
OD*-FA\ ai*U> ? ^^3 2 3(cSSR-r*«fc^^ 
^Q^V^f-ru^^3 54^W*)#^^fL^ < > ^ix 
tt, 7W7^/- Tv-tXtmT-f&t. *XF • 
3^W39 1I1 ^fA->fy^-7x-^3 
9 0fcJ;tfa^l^X?3 2 3£SLT. SffUvrn^ 
7A • 3-F&HB-T SstoMc. 777^ • ^'J • 
a- y F 3 3 2<9To^5^»*^Uvrn^5A ■ 

*fLvVro^5A ■ n-FAMEU^Cfl *X 
F • nyt*jL-^3 9 1(1 y7fA • A >^7x- 
X390£iILT. v>f ^anvF.n— 53 OOtcif^ 

3 0 0A\ 7? vis* ■ • JL--y F3 32±c7)ifi 

^KaJL^-F^WOSii.'^t-tO. *rU>7 
T-J**>xT<07 7vis*. • : ^---y F3 3 2^ 

[00 34] <lc07-*7^f-^ SrflEfflLT-. v>f?n 
3>-Fo-7300H I /Ojl- >y F 3 1 7 £r»L 

7>f?Q3yVn-5300l:8N»U^i, ^r- 
*-F3 8 l*Jj:tX"7^X3 8 2S:*tr, ^iHA^S 

^^jp-ri) ^(cttffl-r & 7 5 v * • > * y * i - .y f 

332 tztm LtzrvyyK . 3 - F ftSBR-ti - ^ ^ 

-X3 9 0^fflLT. ^XF • 3>tf^-^3 9 1 **4> 
70onybn-730 0 ^7°o ^5 5 y P&SLlfft 
'fiZiih* ZtilzfctX. 7^a3yhD-5300 
ii, 777ya -^^y - jl— F3 3 2'vO#rL^7 
T-A»)x707 , 0^7 ^ V'^SrBtt&i'SfcWC, 7°o 
^7 5 > ^MIBU.- 7h350 SrfHHiS-BrS . -fcoa 

[0035]-a2«. il^»7^nn>bn 
-5waH75.«yi/jL • 3 3-2KK*Siifc7T 
-A7x7 i f 77t*t7D-ft 

-FT»*. ■ HltSj:t/a2*co^TKW-f4i:. 
co^x^7 0 4 1 0fcfc^T« v =?yt°a-^3 9 lot 
36*; y -fe -y F LfciEfttctflHfbWtfcft. 

«WbW»7"T4 £ . ±H*IWi»:^)^T -y 7*4-2 OMf 
<• 

[0036] AT-y7 i 4 2 0t*3V^TJl ^c~^-FS 
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F 3 8 1 tzm&^Zfrt'diWf-x. v 9ft 

4 2 lAfiJ. ZZX'-sXy-l* ■■4yf-7*-X39 
OzrSLT, ■ 3yti-?39 1 

Hss^ixoai^n-?.. .^osl mm^T-vTA 22 

Mt £ . -e i T'*-#- I /Oa-;y h 3 1 

7£)Ilt\ H 3 8 1 IZ&bilZ. ZcO^Mft 

2 0*^07*0/7^ • yU-r^RflLTff^ill.. * 
r-y 7*4 2 OcDS£*a { ry-j •c****^*. ?Mt 

[0037] *r-y74 3 OlZ&^Xli. 77XgfJ 
■7 -7 * 3 8 2 ^ £ TJ *>Of - x v ? tffffcft 
6. r^xzj «Hi*ry74 3 1 

MTi<, -e^T'^X-fA • 4 y?-7x-.X3 9 0£il 
L/C, *xb ■ 3yt'i-:?3 9ia>^?ig:fca { IK 
OaSitl.. -e-<Of*. ^"113*7^74.3 2^??^ * 
ZX~?>7xm%ffl/03---yh3 17£mi.X. 7>7 
^3 8 2{ci*^io -co^H*^7-fl>fc. 
T-/74 2'OCRO. Xf 77"420^ib<07P^ 

<. 

[00 38] Xx-y7"44 0lC±>V'>TJi. *-*-F- 
r-^ft-^*\ *-*-K3 8 la^A^+T'*****: 
^W^xy?*^*^. ^JCXj T'W^t: ' 
13. M«Xf77"4 4 1Mt£. -erT'^-jJf-H • 
r-^.fiMia*. I /Oi- •/ h 3 1 7 5: jl LT . 
— F 3 8 1 frt>%mZtl& . ^Ulli^x 74 

4 2Mf#. -^T"£fI*-*-F • x-?fl^\ 5/ 
XfA • -f V:?-7x-;*.3 9 0£iILT. **F • 3 
yfa-^ 3 9 1 fc&Ul!.. ifl^^T-T* i: . 
#lt';UT-y74 2 0KM'5\ A-f -y74 2 0*^<D7 
/l^7#R«tTfrirflS.- Xf /74 4 0 
(D&Mrf ry-j ■c*6«^fcJi» #Ml<iXr-y74 5 
0Mr<. 

[00 39 3 Xf 774 5 OtCfcWtti. -7*7 X- f- 
?iE^*K ~7^X3Q2i}^X1v¥X'hht^oft<r)i- 
x y 7 jF^fTiWl* . *4X.Xi X'h . #flU3 
X-f x74 5 1Mt£. -5-;t'V7^. • r-*fi-ta^ 

I/Ojl- -y h3 1 7&iILT» -7'7X382*^Sfl 
£ftl>. #K«i^f-y74 5 2MT#. 

Sftv7^ • r-^fi-§-*\ 5/*T-k • 4 y^-7x- 
X3 9 OSrilLT, *Xh • ayd-^ 3 9 l(ci*£ 
i«f*6<*7f-*fc. ^)f{3XT-y74 2 0{c 
MO, Xf774 2 0M?)7n^7A • ^-7* < 5fS 
LX'ftbtih. Xf774 5 0^^' ry-j T£>£ 
*§-&(C'±. 3M»i*T-y74 6 0-Mr< . 

[004 0] Xf77'4 6 OlCiJ'vvC'i, Ta^y^y 
/S^ft^*\ gfl+t'Jb I. *» t* 3 x -y 7 tffti) 



flS./>fx;-<j -C**>*£.fcl±, *Jii-Uf-y7*4 6 

.IMt^. -e^T'75-y^jL ■ jdt'J •J.-7N332 

^ll(iXr-y74 6 2Cfi : ^. ^ZX-mL^yayyA 
yXfA • 4 y?-7x-X3 90£iIL 
t; • ayti-^39 ia><^ff£i"l, 777 

xx • y* 'J • i- y F 3 3 2<0^7KUXtt& 

»&*iw&Mirr-r*'fc, 777x1 • 

y ■ az 7 F3 3 2tcE1t**utfrLv^ro^5^ • 3 

T-y74 2 0K5IO. Xf77420AWo/7A 
• ;U-7**»R«LTfT*#li. ^7"-y74 6 OcOJSm** 
r y-j T-*4«-&'tUi. ^IBJi^-f ; y74 2 0^M 

' [ 0 0 4 1 ] 0 , 7^ 7D3 > h D-7 

«7 7 7yi • • i--y K=ie«LJt7r- 

A<7xr#^-y7±T\ m^lzmfyJiZftt& J: o 

>f?o3ybo-7li, ff!U.{f, tab • 3>t A -^ 
Wtomz&MLX^&T-fAjl^ybn-ytLX 

r-j*t 3.T^-^^h-mfthh^^z\i, ^mt. 

S%3, ^xb ■ 3yh*i-^K7'(;D3>'ha-5 
yyxy J /WM3---j btf. -?4 fvaybn-ycow. 

g77-;ya • y ^ U ^<7)$t LU7 T-A»7 xTcD7n 

a.— fit. v^^DayhD-^iKO^^W, V 
7h»>xTSiJW^J:07D^'7S^^'Sr^V 
y-0/7 iy^ffofcft«»7o/7 S y/HS 

[0042] i^WftWJf v^yVa-y ■ 

h ' 3>f J .-/*^<7)y7h'7xTSiJffll^J:07o/ 

■T4 1 » 70/7 s y?mz± ommfcifc J: os^ 

*tm. ^ii-t^xnimtijix/mu^mm^^x^ 
wjXD&miz-ti tih x o \,z*mtm<r>$m*:&<wm 
■f<.$x-hz>. 
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